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An aqueous extract of normal human skin has been 
shown to contain an inhibitor of certain cell mediated 
immune reactions. In this report, the effect of the inhib-
itor on cell membrane markers and antibody dependent 
cellular cytotoxicity was determined. Significant dimi-
nution of E rosette formation was demonstrated u sing 
as little as 0.6 p.g of the skin fraction (p < .02). Fc 
receptors for both IgG and IgM were reduced by 46-96% 
of controls in the presence of the skin inhibitor. On the 
other hand, no effect on the detection of the complement 
receptor or surface immunoglobulin was observed, in-
dicating some specificity of binding. In addition, the 
antibody dependent cell-mediated cytotoxic reaction 
was inhibited by the skin extract. It was shown that the 
inhibitor interacted with the lymphocytes, not the anti-
body or target cells. No effect was detectable when the 
skin fraction was added after the interactions of effector 
cells, antibody, and target cells had occurred. This was 
in contrast to PHA-induced cytotoxicity which could be 
inhibited following the preincubation of the lymphocytes 
with the mitogen. Thus there appears to be 2 mecha-
nisms by which the skin fraction interferes with cellular 
responses: inhibition of antibody binding to Fc recep-
tors, and interference with a step in cellular activation 
following mitogen stimulation. Analysis of the extract 
showed the inhibitor was inactivated by trypsin, and did 
not contain sialic acid, 5'nucleotidase or fJ-N-acetylglu-
cosarninidase, and thus was not associated with mem-
brane or lysosomal enzymes. 
We have previously described a substance from normal skin 
that interferes with mitogen-induced cytotoxic and blastogenic 
responses [1). Both phytohemagglutinin induced blastogenesis 
and cytotoxkity have been described as T lymphocyte func-
tions, whereas both T and B lymphocytes can participate in 
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Abbreviations: 
A: antibody 
ADCC: antibody dependent cell mediated cytotoxicity 
5'-AMP: 5'-adenosine monophosphate 
CR: complement receptor 
E: erythrocytes 
HBSS: Hanks' balanced salt solu tion 
NANA: N-acetylneuraminic acid 
Orbc: ox erythrocytes 
PHA: phytohemagglutinin 
RT: room temperature 
SIg: surface immunoglobu lin 
SRBC: sheep erythrocytes 
concanavalin A and pokeweed mitogen induced blast transfor-
mation. AU of these responses were significantly diminished by 
homogenates of normal human skin, but not by similar prepa-
rations of placental tissue. In order to further characterize the 
cell populations affected by this material, we have examined its 
effects on the detection of cell membrane markers and antibody 
dependent cell mediated cytotoxicity (ADCC). Analysis of the 
skin inhibitor has shown it to be protein in nature, and not 
associated with common membrane or lysosomal enzymes. 
MATERIALS AND METHODS 
Hu.man Mononuclear Cell Preparation 
Blood was collected into preservative- free heparin, fina l concentra-
t ion 10 IU/ml. Mononuclear cells were separated from whole blood 
using Lymphocyte Separation Medium (LSM, B ionetics, Inc.) . The 
blood was diluted 1:2 with sterile 0.85% NaCI and layered above the 
LSM in a ratio of 4 parts diluted blood to 3 parts of LSM. The gradient 
was centrifuged at 400 g for 35-40 min at 18-20°. The mononuclear 
cells recovered at the in terface were washed twice with 0.85% NaCI and 
cu ltured in RPMI-1640 conta ining ]0% fetal bovine serum (heat-inac-
tiva ted) and antibiotics (100 lU/ ml penicillin, 100 ILg/ ml streptomycin, 
and 0.25 ILg/ ml fungizone). 
Antibody-Dependent CellulaI' Cytotoxicity (ADCC) 
ADCC was performed according to the method of Perlmann, Perl-
mann, and Wigzell [2]. Brie!ly, 1.25 X 10" mononuclear cells were mixed 
with 5 X 10" chicken erythl'ocyte target cells, labeled with Na zr"CrO", 
in a total volume of 500 ILl complete med ium. Control cultures conta ined 
unlabeled chicken rbc in place of mononuclear cells to moni to r spon-
taneous release of r"Cr which was less than 5% in aU experiments. 
Rabbit anti-chicken erythl'ocyte antibody was added as 10 ILl of a 10- " 
dilution. T he cultures were allowed to incubate for 18 homs at 37 ° in 
a humidified atmosphere containing 5% CO 2• The percent cytotoxicity 
was calculated by the following formu la: 
158 
OJ I . ( coun ts per minu te (cpm) supernatant) 
/0 re ease = 100 X 
cpm in superna tant and pellet 
% cytotoxicity = % release (test) - % release (rbc contro l) 
Skin homogenates or control material (50 ,.tI) were added either at the 
beginning of culture or preincubated with any of the various compo-
nents of the culture system for 1 hI' to determine at what point in the 
assay sys tem the skin fraction was inhibitive. Control materials included 
medium alone, placental or muscle tissue treated similarly to skin, and 
inactive skin fractions prepared by repeated freezing (-20°) and thaw-
ing. 
Analysis of cell viabili ty by trypan blue exclusion showed that 
mononuclear cells were viable after 72-hr exposure to skin materia l. In 
addition, none of the t issue preparations increased r"C r release in rbc 
control cultures. 
E Rosettes 
Approximately 0.2 ml of a 1% sheep erythrocyte (Srbc) suspension 
treated with neuraminidase (Behring) was added to 1..0 x 10" peripheral 
blood mononuclear cells in 0.2 ml medium, and further incubated at 
37° for 10 min . The cell suspensions were then centrifuged at 100 g for 
10 min and incuba ted overnight at 4°. 
For enu memtion of all rosette assays, cul tures were resuspended and 
mounted on slides. Cells binding 3 or more rbc 0 1' zymosan pa rticles 
were scored as rosette forming cells in all rosette assays. 
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EA Rosettes 
The detection of EA(IgG) rosette forming cells was performed ac-
cording to the methods of Fr\il land a nd Wisl\ilff [3], a nd Moretta et a l 
[4]. In the flrst assay, huma n type ° Hh+ (H,H,) erythrocytes were 
sensitized with human IgG by incubating them with a nt i-COE a nt ise-
rum. In the latte r assay, ox erythl"ocytes (Orbc, Gotham Provisions Co., 
Miami, FL) ""ere sensitized with the IgG Craction of rabbit antiserum 
(Cappel Lab.) . One-tenth ml of washed a nd packed erythl"ocyLes was 
mixed with 50 ~t1 of a nt iserum and 0.4 ml of phosphate buffered saline 
pH 7.4, and incubated at 37 ° fo r 90 min. T he cells were then washed ,; 
t imes with the saline and finally resuspended to give a 1% suspension. 
The sensit ized cells were stored at 4 ° and used within 24 hr. Approxi-
mately 0.25 ml of the cell suspension was then mixed with 0.25 ml of a 
lymphocyte suspension conta ining 1.0 X 10'; ce lls in Hanks' balanced 
salt solution (HBSS, pH 7-4). T he cell mixture was centrifuged at 200 
g for 2 min and in 'ubatecl at room temperature (RT) fo r 30 min. 
The detection of EA(lgM) 1"0 ette forming cells was performed by 
the method of Moretta et a l [4). Briefly , 80-90 x 10° mononuclea!' cells 
were resuspended at a concentrat ion of 5 X 10'; ce lls/ ml in Med iu m 
199. Equa l volumes of I % neuramin idase treated Srbc a nd mononuclear 
ce ll suspension were mixed a nd incubated at 37° (o r 10 min. T he 
mixture was then centrifuged at 250 g and incubated at 4 ° for 1 hr. T he 
rosetted ce lls were separated from nonrosetted cells by gradien t cen-
trifugation. The pellet containing rosetted cells was removed, washed 
in medium a nd the bound erythrocytes were dissociated by water 
s hock. T his popu lation of cells was incubated at. 37° for 24 h I' in 
Medium 199 supplemented with J % bovine serum albumin. 
Or bc were sensit ized by incubation with the IgM fract ion of an l i-
Orbc (Cappel Lab. Inc.) at 37° for 1 hr. T he sens itized cells were washed 
extensively in medium, and incubated with the T cell enriched popu-
lation for 1 hr . 
Complement Receptor (CR) Bearing Cells 
T he detection of cells bearing receptors for the third component of 
the complement cascade was performed according Lo the method of 
Mendes, Miki, a nd Peixinho [5). Zymosan particles were treated with 
fresh human serum as a source of complement for 30 min at 37°. I'or 
rosetLe formation, 0.1 ml of mononuclear cell suspension (2 x 10'; ce Lls/ 
ml) was mixed with a n eq ual volume of complement Lreated zymosan , 
1.0 X 10" particles/ml, at RT. 
Surface l lnmw wglobulin (SIg) 
T he detection of ce lls bearing SIg was performed according to the 
method of Rabellino et al [6). Mononuclear cells were washed once in 
HBSS cont.a ining 0.03 M NaN". Approximately 5 x lOr, lymphocytes in 
50 ~d HBSS were mixed with 50 ~d of Ouorescein conjugated rabbit a nti-
huma n immunoglobulin (F(a b') 2, Cappel Lab. Inc.) . After 1 hI' incuba-
tion at 4 0 , Lhe cells were washed twice a nd resuspended in 50 J.L1 of 
HBSS. A drop of cell suspension was placed on a slide a nd exa mined 
with a Leitz ul t raviolet microscope. At least 200 lymphocytes were 
counted a nd t he resul ts expressed as the percentage of ceLIs with 
membrane Ouorescence. 
E ffects of Ti88ue Fractions 0 11 Mem brane lvlarhers 
Periphera l blood mononucle!u cells were incubated (or J hI' at 37° 
with skin inhibitor or control materia ls prior to assay of membra ne 
markers, Contro l materials m'e deLailed a bove. 
The percent inhibi tion of membrane markers by the skin fractions 
was calculated using the following fo rmula: 
01 I I 'b ' . % detected (control -test) 
10 n 11 I tlOn = X 100 
% detected (control) 
Skin Fractionation 
Wi th informed consent, skin punch biopsies (4 mm diameter) were 
oblained from normal volunteers a fter injection wilh 1% xyloca ine, or 
from freshly a mputated limbs by removal with a Davol dermatome, 
Samples of normal muscle t issue were a lso removed lj'OIn limbs. S kin 
samples were slerllizud by exposure to 70% etha nol fo r 5 min prior to 
removal, and mu de was collected aseptically, Fresh placenta l tissue 
was obta ined at de livery and treated in a manner simllru' to the skin 
specimens. 
Tissue specimens were minced with surgical scissors and then ho-
mogenized in a Polytron (Brinkman Instruments) at in termediate 
speeds in 0.85% NaCI or 0.01 M T ris-HCI buffer pl-I 8.5 upplemented 
with 3 mM MgCb and 0.25 M sucrose. All homogenization of the tissue 
samples was carried out at 4 0 . 
Differential centrifugation experiments were performed according to 
the method of Wid nell and Tata [7]. Briefly, homogenates were resus-
pended in 0.01 M Tris-HCI buffer pH 8.5 supplemented with 3 mM 
MgCI2, and filtered tlu'ough cheesecloth to remove fragments of dermis. 
The rlltrate was then layered a bove 0.32 M sucrose in the Tris-HCI 
buffer and centrifuged for 10 min at 700 g. The supernatant. containing 
other organelles, was removed. The pellet referred to as the crude 
nuderu' fraction, was resuspended in 2.4 M sucrose upplemented with 
1.0 M MgCb in the Tris-HCI buffer, and centrifuged for 2 hr at 50,000 
g in a Beckman L3-50 ultracentrifuge. The 50,000 g supernatant (top 5 
mm of sucrose gradient) was shown to be the most active inhibitory 
fraction and will be referred to as the 50,000 g sup. Preparations were 
stored at 4° and used within 3 months. Control skin material was 
prepared by repeated freezing (-20°) and thawing which results in loss 
of all activity. 
Enzyme Treatment 
T he 50,000 g sup was treated with 0.25% trypsin (Grand Is land 
Biological Co.) for 1 hI' at 37 °. The reaction was stopped by the addition 
of heaL-inactivated feta l bovine serum in culture to 10%. Fractions were 
tested for inhibitory activity before and afte r digestion. Controls in-
cluded the serum-inactivated trypsin a lone as well as untreated skin 
material. 
T he s kin fraction was treated with DNAase (100 J.Lg/ ml) or RNAase 
(100 Itg/ ml) overnight at 37° with shaking. Treated samples were tested 
for retention of inhibitory activity. Controls included the addition of 
DNAase or RNAase a lone. 
Protein Detennina.tion 
Protein determinations were performed according to t he method of 
Lowry et a l [8] a nd were used to standardize preparations. Bovine 
serum a lbumin was the standm·d. 
Sialic Acid 
S ia lic acid content was determined in the skin fra ctions by the 
method of Aminoff [91- One hundJ'ed ,..J of sample or standard , N-acetyl-
neuraminic ac id (NANA), was hydrolyzed in 100 J.LI of 0.1 N H 2SO" for 
1 hr at 80°. T he reaction was cooled and 100 J.LI of NaJO" (0.1 N in 9 M 
phosphoric acid) was added, vortexed and incubated at RT for 20 min. 
One milliliter of 10% sodium ru'seni te was added to the samples and 
standru'ds which were incubated for 16 min at 100°. The reaction was 
stopped by the addition of 4.3 ml cyclohexanone. The tubes were 
shaken vigorously, centrifuged for 10 min at 200-300 g, and the super-
nat'anLs extracted and absorbance det.ermined at 549 nm. Results are 
reported as micrograms of NAN A released per milligram per hour. 
Mucin served as a positive control. 
5'-Nll cleotida,8e 
The activity of 5'-nucleotidase was determined by measuring the 
rate of release of inorganic phosphate from 5'-adenosine monophos-
phate (5'-AMP) indirectly by using a modification of the Fiske-
SubbaHow technique [10]. Twenty Itg of protein in 0.05 ml of sample 
was incubated with 45 J.LI of 50 mM Na-AMP in 0.05 M glycine buffer 
supplemented with 0.01 M MgCI, for 30 min at 37° with shaking. The 
reaction was stopped by the addition of 2.5 ml of 8% trichloroacetic 
acid at HT. The samples were immediately placed in the cold and 
centrifuged at 3,000 g for 5 min. The supernatants we\'e extracted and 
assayed for inorganic pho phate. Resu lts are expressed as the rate of 
release of phosphate in ~Ul10 Ie/mg protein/ hl'. Tumor membrane prep-
arations were used as a posilive control in addition to the phosphate 
standru'ds [11]. 
{J,N-Acetylglucosaminidase 
(J-N-acetylglucosaminidase was measured using the method of Li 
a nd Li [12). A 10 J.L1 aliquot of sample or standard was incubated at 3r 
with 500 ~d of substrate, p-nitrophenol-{J-N-acetylglu cosami ne, in 0.5 M 
sodium citrate buffer pH 4.6, for 11lJ". An equal volume of 0.2 M Na2CO. 
pH 9.5 was added to st.op the reaction, and the samples were centrifuged 
for 10 min at 400-500 g. T he supernat.ants were extracted and absorb-
ance read at 40 nm. The standru'ds included 0-100 nanomoles of p-
nitrophenol. Tumor membrane prepru'ed from a rat adenocm'cinoma 
was used as an additiona l positive control [11). All results m'e expressed 
as nanomoles of p-ni trophenol released per milligram protein per hour. 
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RESULTS 
The effect of the skin material was tested on 5 cell membrane 
markers: Srbc receptor, Fc receptors for IgM and IgG, CR and 
SIg. Each marker was assayed using cells from at least 3 people. 
The Srbc receptot and the F c receptor for IgM are found 
primarily on T lymphocytes [4,13,14]' Using E roselle formation 
to detect the Srbc receptor, lymphocytes from 10 normal vol-
unteers were assayed in the presence of varying quantities of 
the 50,000 g sup. E rosette formation was inhibited s ignificantly 
(p < .02) using as little as 0.6 /lg of the 5?,000 g s~p per a~say. 
The inhibitory effect was seen in all expenments wIth cells from 
all volunteers although some individual variation in the degree 
of inhibition was observed (Fig 1). The mean of controls for 
these experiments was 71.4 ± 2.5% E rosettes; using muscle, 
66.8 ± 5.1%. 
EA(IgM) rosetting was used to detect the Fc receptor for 
IgM. The cell population tested was eru:iched fo~' 1~ cells by E 
rosette formation and gradient separatIOn to ehmmate other 
leukocytes which may carry this receptor . The enri ch ed popu-
lation was cul tured for 24 hr prior to assay. These experiments 
showed that EA(IgM) rosettes were reduced from 25.4% in 
control cu ltures to 10.9% in the presence of 39 /lg of the 50,000 
g sup (Table I) . . 
Lymphocytes bearing receptors for t he Fc portIOn of th e IgG 
have been characterized as B lymph ocytes [6], null cells [5, 
15), and a small subset of T lymphocytes [16]. The assays 
employed in this study tested t he effects of the 50,000 g supon 
2 of these populations, B cells and null cells. Null cells beanng 
Fc receptors were detected using EA(IgG) composed of human 
0, RIR2 erythrocytes coated with anti-CDE ant iserum as de-
60 
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FIG 1. Inhibition of E-rosette formation using lymphocytes from 10 
normal individuals by various concentrations of skin extract. Mononu-
clear ceUs were preincubated (1 hr, 37° ) with the 50,000 g sup prior to 
the E-rosette assays (see Materials and Methods) . Controls were incu-
bated in medium alone and with control material. Results are expressed 
as the mean ± SE. Significant inhibition (p < .02) OCC UJ'S using as liltle 
as 0.6 1J.g protein/ ml as determined by the Student's I-test for paired 
variates. Mean of control culture::; was 71.4 ± 2.6% E-rosettes. 
TABLE 1. Effect, of 50,000 g sup" on the detection of m.embrane 
marhers 
Surface marker Treated" Con tro l "~ 
EA(IgM) 10.9 (4.5) 25.4 (3.7) 
EA(lgG) 14. 1 (6.2) 25.0 (8.0) 
EA(IgG)", 0.53 (0.54 ) 10.1 (1.6) 
E 50.9 (3.5) 71.6 (2.6) 
CR 19.2 q.3) 18.5 (5.7) 
Sig 8.2 (2.3) 7.0 (1.8) 
" 10 II I of 50,000 g sup containing 39 p.g protein was used in t1,ese 
assays. Controls contain inactive skin preparations. 
" Results are expressed as % detected (SE). 
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fined a nd characterized by Fn~land and Wisl0ff [3). Formation 
of these EA(IgG) rosettes was almost entirely inhibited by the 
skin fraction. Fc receptors on B lymphocytes were detected 
using EA(IgG) composed of bovine erythrocytes coated with 
the IgG [Taction of rabbit antiserum. These assays showed an 
average of 46.4% inhibition of rosette formation. Detection of 
surface markers was inhib ited in a dose-dependent manner. 
D ata using 39 /lg of the 50,000 g sup are summarized in Table 
I, and all points are significantly different from controls (p < 
.05). Control skin material , and nonepidermal t issue (data not 
shown) did not affect detection of these membrane ma rkers. 
In contras t the skin ma terial showed no effect on the detec-
tion of CR or SIg. These da ta indicate that the 50,000 g sup 
does not merely ad here to all membrane components. They 
also imply that the mechanism of action of t he skin materia l 
does not involve SIg or CR. 
We reported that the skin inhibitor had no effect on t he 
antibody dependent cell mediated cytotox ic reaction (ADCC) 
in which the effector lymphocytes have been characte rized as 
bearing Fc receptors. The ability of the 50,000 g sup to e ffec-
tively inhibit detection of these receptors led to a reinvestiga-
tion of the ADCC reaction. 
The 50,000 g sup had no effect when it was introduced in to 
the culture one hour after all components were added . In 
addition , the skin material did no t a ffect the binding of a ntibody 
to the target cell. In contrast, when skin materia l was in contact 
with the lymphocytes llu- prior to the addi t ion of antibody and 
target cells, inhibition was observed. Further experiments 
showed that pretreatment of lym phocytes plus antibody or 
lymphocytes plus target cells with t he skin material did not 
change the pattern of inhibition of th e ADCC reaction. Inhibi-
tion was observed wheneve r the skin ma terial was in contact 
with lymphocy tes prior to the add ition of the complete reaction 
mixtUl'e. One hour preincuba tion of the inhibitor wi th antibody, 
ta rget cells or a mixture of the two prior to the addition of 
lymphocytes resulted in partial inhibition, equal to that ob-
served when all components were added simultaneously. Rep-
resentative portions of t hese experiments are shown in Fig 2. 
Controls using muscle prepa rations incubated with lympho-
cytes prior to the addition of antibody and target cells resul ted 
in 64.5 ± 1.2% cytotoxicity; using inactive skin materia l, 59.1 ± 
4.5%, as shown in the figure. 
The inhibitory material is in the subcellular fraction contain-
ing nuclei. We have previously shown that the mate ri al is 
partially heat labile and nondialyzable. In addition, it is la bile 
to prolonged storage at -200 . To further characterize t he inhib-
itor, the 50,000 g sup was subjected to enzymatic digestion by 
DNAase, RNAase and trypsin. N either of the nucleases a ffected 
the inhibitory capacity of t he 50,000 g sup, while trypsin de-
stroyed all inhibitory activity (Ta ble II). Skin prepaJ'ations were 
as ayed for 2 membrane markers, 5'nucleotidase and sialic acid, 
and a lysoso mal ma rker , ,B-N-acetylglucosaminidase. None of 
·these enzymes was found in significant quantities indicating 
that the inhibitory material conta ins little plasma membrane 
or lysosomal components. These experiments are sUl11ll1aJ'ized 
in Table III. 
DISCUSSION 
These studies demonstrate that the 50,000 g sup from normal 
human skin interferes with the detection of several lymphocyte 
surface markers; the Fc receptors for 19G and IgM, and the T 
lymphocyte receptor for Srbc. On the other hand , the detection 
of CR and SIg is unaffected by its presence. Therefore, the skin 
inhibitor(s) does not merely adhere to the entire cell membrane, 
but has some specificity of binding. 
In addition , the 50,000 g sup blocks the ADCC reaction when 
in contact with lymphocytes before the reaction mixture is 
complete. Greatest inhibition was seen when the skin material 
was preincubated with the effector cells alone, or in the presence 
of either the antibody or target cells. P artial inhibition was 
observed when the skin inhibitor was mixed simu ltaneously 
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FI G 2. Pattern of inhibi tion of the ADCC reaction following 1 hI' 
preincubation of various co mponents with skin ex tract (e). Preincu-
bation was carried out at 37°C using 93 Ilg of inhibitor. L, lymphocyt.e ; 
S, skin extract; ab, antibody; T, target cells. Resu lts are ex pressed as 
the mean ± SE. Cultures containing control skin material produced 
59.1 ± 4.5% cytotoxicity (0 ) . 
TABLE 11. Effect of enzymatic treatm ent of 50,000 g S liP" a ll its 
ability to inhibit E roselle form atiol/ 
Exp. 
2 
Enzymatic ireattncni 
0.2 Trypsin 
None 
lOO ~Ig DNAase 
100 J.Ig RN Aase 
None 
% E Rosel les (SE) 
Trclllerl 
G7. 1 (7.4) 
43.0 (3.9) 
29.2 (3.G) 
24.4 (2.6) 
25.3 (0.7) 
COnLro) 
73. 1 0 .5) 
66.5 (0.7) 
77.0 (0.6) 
70.5 (0.7) 
73.1 (1.7) 
" 20 ~d of the 50,000 g sup conlaining 79 ~Ig protein was used in these 
assays. 
Controls contained medium treated with appropriate enzyme. 
with a ll other cultW'e components, a nd when it was preincu-
ba ted with a ntibody, target cells 0 1' a mixture of the two prior 
to the addition of lymphocytes. The most plausible explanation 
for t hese observations is that competit ion occurs between t he 
skin material and the a ntibody for binding s ites on the cell 
membrane. Thus, the mechanism of tlus inhibition seems to be 
mediated t hrough the inhibitor binding to t he lymphocyte 
membra ne, rather than to the antibody 01' target cell smface. 
The binding of the inhibitor(s) must occur sufficiently close to 
the Fc receptor to hinder the binding of a ntibody. The ADCC 
is not susceptible to inhibition one hour after the interactions 
of effector cells, antibody and target cell ha ve occurred. 
Earlier work showed t hat the skin material did not interfere 
with the binding of phytohemagglutinin (PHA) to the lympho-
cyte membran e, but did in terfere wit h PHA-induced reactions 
a fter t he binding of mitogen had occurred [1]. Thus, there 
appeal' to be at least 2 mechanisms by which the inhibitory 
matel'ial(s) can exert an effect on cell mediated reactions: (1) 
prevention of binding of a ntibody to Fc receptors and, (2) 
in terference with a step in cellular activation fo llowing mitogen 
stimulation. S ince E rosette formation requires protein, and 
nucleic acid synthesis and functioning glycolytic pathways 
[14,1 7], inhibition of rosette formation might result from dis-
rupt ion of a ny of these events. 
Al t hough presen t in t he subcellular fraction containing nu-
clei, t he skin material is inactivated by trypsin, not DNAase or 
RNAase, a nd thus contains protein. The 50,000 g sup did not 
conta in a ppreciable sialic acid, 5' -nucleotidase or f3-N-acetylglu-
cosaminidase. These data suggest that the inhibitory fraction 
contains li ttle plasma membra ne or lysosomes. 
It appears that the inhibitory pl'Otein(s) can affect T lympho-
cytes and Fc receptor-bearing lymphocytes. The inhibitor(s) 
does not appear to have specificity for a particular cell type; 
however , it may react with certain membrane determinants as 
shown by its inhibition of E a nd EA rosette formation, but not 
the detection of CR and SIg. As yet, however , we have not 
demonstrated a membrane receptor for this protein . 
Other compounds have been described that are capable of 
inhibiting various parameters of lymp hocyte function. Several 
of these ar e lipoproteins: very low density lipoproteins [18], low 
density lipoprotein inhibitor [19] , a nd rosette inhibitory factor, 
a f3 lipoprotein of the LDL class [20]. The fIrst 2 lipoproteins 
have no effect on E rosette formation. The latter 2 compounds 
r equire preincubation for activity in vitro whereas the skin-
derived inhibitor(s) does not . Properties of the inhibitory skin 
protein(s) r esemble those of 1'0 ette inhibitory factor in that 
both are r ela t ively heat stable and nondialyzable. However, 
rosette inhibitory factor does not affect PHA-stimulated mito-
genesis while the skin inhibitor(s) significant ly reduces PHA-
stimulated DNA ynthesis. It is likely that the 50,000 g sup of 
norma l kin contains more than one inhibitory factor: one may 
be a bioregulatory lipoprotein susceptible to trypsin with 
s lightly diffe rent activi ty as compared to very low density 
lipoprotein, low density lipoprotein a nd rosette inhibitory fac-
tor. 
Aqueous extracts of liver contain inhibitors of mitogen re-
sponsiveness [21,22). These proteins have no effect on E rosette 
formation , and the activity of the human liver extract is heat 
labile. Thus, the trypsin-sensitive protein(s) from normal hu-
ma n skin is not analogous to these substances. 
Luger and co-workers have recently described a thymocyte-
activating factor elaborated by a murine keratinocyte cell line, 
Pam 212, which is d i.r ectly mitogenic for murine thymocytes 
a nd enha nces Interleukin 2 production by murine spleen cells 
[23). Al though we have not tested t he effects of the skin 
inhibitor on thymocytes 01' Interleukin production, these skin-
derived substances have s imila r inhibitory actions on lectin-
induced huma n peripheral lymphocyte stimulation. We have 
shown, however, that neither the production nol' action of one 
lymphokine, lymphotoxin, i affected by t he human skin fTac-
t ions. In addit ion, the 50,000 g sup is only partially desb'oyed 
by heat (l00 °, 5 min) as opposed to t he rapid loss of activity of 
the keratinocyte-derived factor. Thus, although both of these 
TABLE Ill. Characterization of 50,000 g Slip 
50,000 g sup Cont.rol" 
5' -nucleotidase (~unole/mg/hr) 0.018 2.54 
Sialic acid (fig NANA/ mg protein) 0.574 55.2 
{3-N -acetylglucosaminidase (J.Imole/ mg/ hr) 1.124 6.235 
" Cont.rol material for 5' -nucleotidase and ,B_N_ncetylglucosaminidase 
assays was a membrane fraction of prostate adenocarcinoma [Ill . 
Mucin was the control for sialic acid determinations. 
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substances are derived from skin and have activ ity on cells of 
the immune system, they do not seem analogous to one another. 
It is tempting to speculate that the skin inhibitory materia l 
has a regulatory function, and several observations lend support 
to this idea. Depressed cell mediated immune reactions have 
been reported in patients with atopic dermatitis [24-27]; both 
delayed hypersensitive skin reactions and PHA-induced blas-
togenesis were diminished when compared to results obtained 
from normal persons. During remission of the dermatitis, reac-
tivities returned to normal levels. We postulate that release of 
the skin inhibitor from damaged cells may function in vivo to 
limit inflammatory and immune reactions and to promote t he 
return of homeostasis. Release of an inhibitor d uring wide-
spread cellular destruction could also depress reactions of cir-
culating lymphocytes. 
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